Werner syndrome and biological ageing: a molecular genetic hypothesis.
Werner syndrome (WS) is an inherited disorder that produces somatic stunting, premature ageing and early onset of degenerative and neoplastic diseases. Cultured fibroblasts derived from subjects with WS are found to undergo premature replicative senescence and thus provide a cellular model system to study the disorder. Recently, several overexpressed gene sequences isolated from a WS fibroblast cDNA library have been shown to possess the capacity to inhibit DNA synthesis and disrupt many normal biochemical processes. Because a similar constellation of genes is overexpressed in WS and senescent normal fibroblasts, these data suggest the existence of a common molecular genetic pathway for replicative senescence in both types of cell. We propose that the primary defect in WS is a mutation in a gene for a trans-acting repressor protein that reduces its binding affinity for shared regulatory regions of several genes, including those that encode inhibitors of DNA synthesis (IDS). The mutant WS repressor triggers a sequence of premature expression of IDS and other genes, with resulting inhibition of DNA synthesis and early cellular senescence, events which occur much later in normal cells.